Spiral cleavage is the ancestral developmental mode within the Spiralia. It covers a period of the early development characterized by asymmetric divisions with alternating division angles giving the embryo a spiral looking appearance. The position and fate of the cells are determined during the spiral cleavage thus it's crucial for body plan formation. However, the mechanisms controlling spiral cleavage are poorly understood. To elucidate the molecular, cellular and physical mechanisms of spiral cleavage, we use the marine annelid Platynereis dumerilii as a model. We wish to unravel the role of the cytoskeleton during spiral cleavage focusing on the cytoplasmic and cortical contributions. We do this through mRNA injections of fluorescently labeled tubulin (EMTB-3XGFP) and histone (H2B-mCherry) into the Platynereis zygote to label cytoplasmic elements. We imaged the live embryos with selective plane illumination microscopy (SPIM) in high-resolution, high-speed, and 3D-reconstructable manners. We processed the data with Fiji softwares (Preibisch et al., 2010(Preibisch et al., , 2014(Preibisch et al., , and 2015, and reconstructed this way early cell cleavages in Platynereis. Next, we extracted dynamic cellular events such as inclination of the mitotic spindles, transportation of the nuclei in the cells, and membrane deformation during cell division. Moreover, we monitored the cortical actomyosin dynamics through syn21-lifeact-mKate2 mRNA injection and imaging with spinning-disc confocal microscope. Actin is shown polarized to the micromeres prior to each division. And the cortical actomyosin chiral flow is observed in the macromeres during the spiral cleavage. Membrane deformation and actomyosin dynamics was not interfered with colchicine or nocodazole-mediated microtubule polymerization inhibition. However, actin polymerization inhibition with latrunculin A severely disrupted spindle. These suggest that the actomyosin play critical roles in both establishing cell polarity and controlling division pattern during spiral cleavages. This study provides mechanistic insights into the spiralian development and a base to compare their degree of conservation among spiralians. 
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Dlk1 is paternally-expressed, promotes fetal growth and limits adipogenesis, while Grb10 is maternally-expressed in most tissues, inhibits fetal growth and limits adipose formation. The respective growth-regulatory roles are consistent with the predominant theory for the evolution of imprinted gene expression, the parent-offspring conflict hypothesis. This predicted that in mammals imprinting could evolve because of differing parental interests in the distribution of maternal resources to her offspring, at least in species where females tend to reproduce with more than one mate during their reproductive lifespan. This project aims to provide biochemical evidences to support the hypothesis that Dlk1 and Grb10 act antagonistically to control the body size through a common pathway. I've done two sets of quantitative proteomics and found that several receptor tyrosine kinases (RTKs) were involved in mouse fetal growth. Signal studies using western blot, ELISA and RTK array supported the proteomics findings as well. Purkinje cells are essential neurons in cerebellum that integrate multiple inputs for motor coordination. This eminent neuron receives presynaptic signals through the spines on the elaborate dendritic arbors expended in molecular layer. Actually, dendritic arborization occurs in the first few postnatal weeks where primary dendrites developed into the extensively branched mature status. Apart from that, corresponding spinogenesis and synaptogenesis with afferent fibers also help to build up the cerebellar circuits. Dysregulation in Purkinje circuits and degeneration of Purkinje cells are recognized phenotypes found in ataxias, the symptom featured by uncoordinated movement. Despite the significance of dendritic arbors, detailed molecular mechanisms regulating postnatal Purkinje cell development remain largely unknown.
Two LIM-homeobox transcriptional factors, Lhx1 and Lhx5, were previously identified in our lab to regulate postnatal Purkinje cell dendritogenesis. Currently, we target on identifying downstream factors of Lhx1/5 to regulate Purkinje cell dendritic development. Wntless (Wls) is a conserved Wnt ligand transporting protein, which binds lipid modified Wnt protein and transport them to the cell membrane for secretion. In postnatal cerebellum, Wls specifically expresses in Purkinje cells, indicating its potential role in Purkinje cell for secretion of Wnt ligands for regulating postnatal cerebellar development. In the conditional postnatal Lhx1/5 knockout mutant cerebellum, down-regulation of Wls was identified in Purkinje cells. We are now studying the function of Wls on dendritic development by Wnt inhibitor assay on cerebellar slice culture. We are also investigating whether there is a direct regulatory relationship between Lhx1/5 and Wls. This study focuses on molecular mechanisms regulating Purkinje cell dendritic development, which is highly related to ataxia. Therefore, our study will benefit on revealing pathogenesis and even advancing in treatment of the ataxic diseases. The initial accumulation of interstitial fluid (IF) between embryonic cells is a common phenomenon in vertebrate embryogenesis. In many animal species, this accumulation becomes first apparent by the formation of a fluid-filled cavity (blastocoel) at the interior of the embryo. During mouse pre-implantation development an osmotic gradient between the outside and inside of the embryo has been speculated to trigger blastocoel formation. Moreover, in avian and Abstracts S60
